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NOTES ON SOME LITTLE KNOWN AMERICAN FOSSIL TORTOISES. 

BY DR. G. BAUR. 

1. COMPSEMYS Leidy. 

The genus Compsemys was established by Prof. Leidy 1 in 185G on 
a vertebral and costal bone of a tortoise from the Laramie formation of 
the J udith River. The only character given at that time, was : “ The 
free surface of all the bones is thickly studded with granular tu- 
bercles, which give to it a shagreened appearance, differing from 
anything observed in recent turtles.” The type of the genus is 
Compsemys victus Leidy. It was figured by Prof. Leidy 2 three years 
later, in the Transactions of the American Philosophical Society. 
Prof. Cope 3 adopted this genus and referred to it Emys obscurns 
Leidy, published at the same time with Compsemys victus. In 
1875 he added Compsemys ogmius Cope from the Milk River. 4 

In 187G Prof. Cope 5 established two more species from the Lara- 
mie of Montana, under the names of Compsemys imbricarius, and 
C. variolosus. All the species described to this date were from 
the Laramie Formation. In 1877 a new species of Compsemys was 
described by Prof. Cope 6 from the Jurassic Beds of Colorado, under 
the name of Comjisemys plicatulus. 

The remains of this species were found with those of Dinosaurs 
by Mr. C. W. Lucas of Canyon City, Colorado; they represent the 
oldest American tortoise. The species was based on “portions of 
both carapace and plastron of several individuals.” 

So far the genus Compsemys was only known from the carapace 
and plastron, from which its characters were taken ; “ tortoises with 

1 Leidy, Joseph. Notices of extinct Vertebrata discovered by Dr. F. V. 
Hayden, during the expedition to the Sioux country, under the command of Lieut. 
G. K. Warren. Proc. Acad. Nat. Sci. Phila., vol. viii, 1856, p. 312, Phila., 1857. 

2 Leidy, Joseph. Extinct Veitebrata from the Judith River and great Lignite 
Formations of Nebraska. Trans. Am. Philos. Soc. 1859, p. 152, pi. xi., figs. .5, 
6, 7. 

3 Cope, E. D. Synopsis of the Extinct Batrachia and Reptilia of North 
America. Trans. Am. Philos. Soc., vol. xiv, Phila., 1870, p. 124. 

4 Cope, E. D. The Vertebrata of the Cretaceous Formations of the West. 
Washington, 1875, p. 01. 

5 Cope, E. D. Descriptions of some Vertebrate Remains from the Fort 
Union Beds of Montana, Paleontol. Bulletin, No. 22, p. 10 (published Nov. 13, 
1876), also Proc. Ac. Nat. Sci. Phil., 1876. 

6 Cope, E. D. On Reptilian Remains from the Dakota Beds of Colorado, 
Paleont. Bulletin, No. 26 (November 21, 1877), pp. 195. 196, reprinted from 
American Philos. Soc. xvii, 1877, pp, 195, 196. 
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marginal bones completely united with solid plastron, and the usual 
dermal scuta, and which differ from Emys in their Trionyx-like 
sculpture.” Cope, p. 195. 

In 1886, I began my researches on the Testudinata ; lately I 
have examined the collections of the Academy of Natural Sciences of 
Philadelphia and the Smithsonian Institution, containing the types 
of Prof. Leidy ; also the collection of Prof. Cope who permitted me 
to study his types at different times with the greatest liberality. The 
result of my examination is, that Compsemys proves to be a 
member of the Pleurosternidie, having the pelvis free from carapace 
and plastron, a complete mesoplastron and a continuous series of 
neural bones; having also infra-marginals and an intergular. The 
extensive material of Compsemys plicatulus Cope, in the Peabody 
Museum from the Jurassic of Como, Wyoming, the same locality 
which yielded the numerous mammals and dinosaurs, was examined at 
the same time. Compsemys plicatulus was found to be a very abundant 
form in this horizon and it was possible to study nearly all the parts 
of the skeleton. Of the Laramie forms nothing but the shell is 
known so far, and this shows all the characters of the Jurassic form ; 
it is therefore impossible, at present, to separate the Laramie and 
Jurassic tortoises generically from each other. The Laramie form 
very often lias all the elements of the carapace and plastron so 
strongly united, that the sutures, especially on the plastron, cannot 
be distinguished. In a short note on the classification of the Testu- 
dinata, 7 I have given the principal characters of the generalized 
sub-order Amphiclielydia, Lydekker. These characters were gained 
from the study of the Jurassic form Compsemys plicatulus Cope. 
They are Nasals free; a squamoso-parietal arch; descending 
processes of pretrontals joining vomer ; stapes in an open groove of 
the quadrate ; pterygoids narrow in the middle, without wing-like 
lateral expansions, separating quadrate and basisphenoid ; epiptery- 
goid well developed and free; dentary bones distinct. Cervical 
vertebne with well developed transverse processes, more in front of 
vertebra, with single articular faces, biconcave; dorsal vertebrie, 
sacral vertebra?, with well-developed ribs; ribs- of sacral vertebrm 
connected with centrum and neuroid. Pelvis not anchylosed to the 
carapace and plastron. Epiplastra in contact with hyoplastra, ento- 
plastron oval or rhomboidal ; a complete series of peripherals 
connected with the ribs.” 

7 Baur, G. On the Classification of the Testudinata. American Naturalist, 
June, 1890, pp. 530-536. 
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Shortly after this a note appeared by Prof. Marsh 8 in the August 
number of the American Journal of Science, entitled: “Notice of 
Some Extinct Testudinata.” 

In this paper Compsemys plicatulus appears under a new gen- 
eric and specific name : Olyptops orncttus , Marsh. The skull, as 
figured in PL VII, fig. 1, gives only an idea of the general shape. 
The description is given in the following words : “ A striking feat- 
ure of this skull is that its entire external surface is elaborately 
sculptured. This character, hitherto unknown in the Testudinata, 
has suggested the name proposed. 

“In its general features, this skull resembles that of Chelydra ser- 
pentina Linn. It is wedge-shaped in form, when seen from above. 
The orbits are small, and well in front. The nasal opening is di- 
rected upward, rather than forward. The premaxillaries project 
downward in front into a tooth-like beak. The nasals appear to be 
distinct. The maxillaries are deeply grooved below, but show no 
indications of true teeth. The skull is roofed over posteriorly, as in 
Chelone , and some other sea-turtles. 

“There is a posttemporal arch. The occipital condyle is nearly 
round, and has a deep pit in the center. The condyle is formed en- 
tirely of the basioeeipital, as the thin exoccipital plates do not reach 
the articular surface. The basioeeipital processes are prominent 
and directed backward. The pterygoids separate the quadrates and 
the basisphenoid. At their union with each other, they are much 
constricted, but expand in front. The quadrate is stout and curved, 
and its articular face is deeply notched. 

“ The lower jaws referred to this species are slender and much less 
sculptured than the skull. The dentary bones unite at the sym- 
physis by a short, open suture and form a sharp, elevated point to 
meet the decurved tooth-like beak above. The upper border is 
quite sharp, and fits well into the deep alveolar sulcus of the maxil- 
lary.” 

The Skull. 

I shall go now successively over those characters which are 
not quite correct. It is an interesting and important fact that the 
sculpturing of the skull agrees exactly with the sculpturing of the 
carapace and plastron. The nasals are distinct and meet in the 

8 Marsh, O. C. Notice of some Extinct Testudinata. Am. Journ. Sc., vol. 
XL, August, 1890, pp. 177-179, pi. VII, VIII. 
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median line ; the same character I have observed in the skull of 
Toxochelys from the Cretaceous of Kansas. 

Prof. Marsh says the maxillaries show no indications of true 
teeth ; but they show no indications of teeth whatever and are not 
different in this respect from any other Testudinata living or extinct. 

It is stated that “ the skull is roofed over posteriorly, as in Chelone 
and some other sea-turtles.” It is a character of all the sea-turtles 
(Pinnata) to have the skull roofed over. 

“There is a post-temporal arch.” I do not know what Professor 
Marsh wants to express by this. 

“ The occipital condyle is nearly round and has a deep pit in the 
center.” This pit is very common among the Testudinata and is 
found always where the basioccipital meets the exoccipitals. The 
statement that “ the condyle is formed entirely of the basioccipital ” 
is incorrect. The exoccipitals take part in the formation of the 
condyle just as in Chelydra. If Professor Marsh means by “ex- 
occipital plates,” the upper part of the exoceipital, he is right in the 
statement that they do not reach the articular surface. They do 
not reach this surface in any of the Testudinata. 

I shall now give some supplementary remarks on the same skull. 

At first it must be stated that the sutures are very difficult to 
distinguish, and that I was unable to define them on the upper part 
of the skull, with the exception of the nasals and the median suture. 
As stated before, the whole skull is sculptured like the shell. It is 
somewhat compressed laterally behind, and is therefore broader 
than shown iu Prof. Marsh’s figure. Seen from the side it resembles 
very much the skull of Chelydra , but is even more emarginated in 
the region where the jugal meets the quadratojugal. The whole 
palatal aspect agrees with Chelydra ; the foramina palatina are very 
large. The petrosal is not produced in front. The orbit is not 
closed behind by bone, but is open. The skull as a whole shows 
characters which we expect to find in the ancestors of Cryptodira 
and Pleurodira. 

The quadrate resembles mostly that of the Pinnata, the whole 
arrangement of palate, pterygoid, basisphenoid is that of the 
Cryptodira, the presence of the epipterygoid is also a character of 
the Cryptodira and so is the union of the descending processes of the 
prefrontal with the vomer. But the free nasals, the suturally united 
dentary bones, and the absence of the production 1 of the petrosal 
are characteristic of the Pleurodira. 

1 This production is only absent in Dermochelys among the Cryptodira. 



NATURAL SCIENCES OF PHILADELPHIA. 



415 



1891.] 



The Cvyptodira developed from the Amphichelydia of which 
Compsemys is the best known member, by the union of the nasals 
with the prefrontals ; the union of the dentary bones, and the 
development of the production on the petrosal. The Pleurodira 
developed from the Amphichelydia, by the lateral expansion of the 
pterygoid bones, the reduction of the posterior process of these bones, 
resulting in the non-separation of quadrates and basi-sphenoid, by 
the disappearance of the union between vomer and descending 
processes of prefrontals, and the disappearance of the epipterygoid 
as a separate element. 

I have now r to discuss the other parts of the skeleton. 

Carapace and Plastron. 



Prof. Marsh thinks that the carapace represented in Plate VII, 
fig. 2 was not found with the “skull, and may possibly represent a 
distinct form.” There is not the slightest proof of the latter 
statement. First, as mentioned above, the skull shows exactly the 
same (not similar. Marsh) sculpture as the shell ; and second all the 
numerous remains of tortoises from this locality belong to the 
genus Compsemys, and probably to the same species, Compsemys 
plicatulus , Cope. 



I. Dermal Shields or Scutes. ( Scuta . )* 

a. Carapace. 

Vertebral-scutes. 

Lateral-scutes. 

Supramarginal-scutes (among living Testudinata only in Macrochelys). 

b. Disc. 

Marginal-scutes, the front one generally called nuchal shield, I called cetvi- 
cal. to distinguish it from the underlying bone (nuchal-bone). The pos- 
terior one, if single, I called caudal- scute. 

. Plastron. 

Intergulare (ia). Inframarginalia (Axillare, Inguinale). 

Gularia. Submarginalia (only seen in a great number of 

Brachialia, a young Chelonia spec, from the Galapagos Is* 

Pectoralia. lands [Am. Nat., May, 1S90, p. 4S7] ). 

Abdominalia. 

Femoralia. 

An alia. 

Interanale (only in Cheloniidae). 

II. Dermal Ossifications. 

a. Carapace. 

Neuralia. 

Postneuralia (the elements between the last neural and the pygale). 

Pleuralia (generally called costal bones). 

b. Disc. 

Peripheralia (generally called marginal bones), nuchale, pygale. 



*1 have adopted the above nomenclature for the dermal shields and dermal 
ossifications of the carapace and plastron of the Testudinata. (Zool. Anz., No. 2S5. 
188S.) 



416 



PROCEEDINGS OF THE ACADEMY OF 



[1891. 



c. Plastron. 

Epiplastron=clavicle-{-dermal ossification. 

Endoplastron=interclavicIe -{-dermal ossification. 

Hyoplastron ) 

Me^opla'.tron . =a bdominal r ibs-|-dermal ossification. 

Hypoplastron j 1 

Xiphiplaslron J 

Iii t lie figure of the carapace given by Prof. Marsh no indication 
of the impressions of dermal shields is to be seen. I may state, that 
the shields become indistinct in old individuals, but can generally 
be seen on the peripherals (marginals). There is a distinct cervical 
(nuchal) in this genus, the vertebral shields are very broad. There 
are eight neuralia and two post-neural ia all touching each other 
and preventing the pleuralia from meeting in the middle line. In the 
drawing given by Prof. Marsh, which is partially restored, only one 
postneural is given, but in other specimens two such elements are 
present. Pleurale has a sharp edge on its lower side as in Pleurodira 
and some Cryptodira. The hyoplastron is united to the first pleural 
bones by gompliosis ; there is a distinct groove for the union with 
this element ; the hypoplastron reaches the pleurale 5 and 6; on 
the union of both a short but deep groove for the end of the 
hypoplastron is found. The plastron is united with the carapace by 
gompliosis, and reaches from pleur. 2 to pleurale 8. The ends of 
the ribs project a little over the end of the pleuralia. 

The plastron is rounded behind, and only very little emarginated. 
The median end of the right mesoplastron is not so broad as that of 
the left one ; and both the mesoplastra become attenuated at the 
middle. The Xiphiplastron shows a small pit for the reception of 
the pubis. The dermal shields agree essentially with Pleurosternon. 

The Vertebrae. 

1. Cervicah. The most remarkable fact in the cervical vertebrae 
is that they are bicoelous ; like the Pleurodira, they have single 
articular faces and show no ginglymoid articulations like the Cryp- 
todira and Trionychia. In a former paper 1 I have tabulated the dif- 
ferent modifications found in the living Testudinata ; it is very 
much to be regretted that so very little or hardly anything is known 
about the condition found in the older fossil forms. Chitracephalus 
Dollo has all the cervicals preserved, but nothing is published yet 
about the condition of the articular faces, which probably show 
some interesting points and may help to explain the arrangement 

1 Bauer, G. Revision meiner Mittheilungen im Zoologischen Anzeiger mit 
Nachtraegen. (Die Halswirbel der Testudinata.) Zool. Anz. No. 206, 18S9. 



